Ovarian cancer is the fifth leading cause of cancer-related deaths. It causes approximately 125,000 deaths per year worldwide; its diagnosis is made in advanced stages resulting in a high mortality rate. The objective of the study was optimizing the isolation of cells obtained from the solid tumor and ascitic fluid of patients with ovarian cancer and the phenotype with markers related to the epithelial-mesenchymal transition. For this, the solid tumor tissue was disaggregated and cultivated with different methodologies. As a result, cell growth was obtained and epi-immunofluorescence was performed using antibodies against E-cadherin, EpCAM, N-cadherin, vimentin, CD133, and CD44. The primary culture from the solid tumor was obtained using Dispase II and DMEM/F12. Finally, heterogeneity was detected in terms of the expression of mesenchymal and epithelial type markers in the two types of isolated cells. Additionally, CD133 and CD44 expression was detected, proteins associated with the tumor stem cells phenotype.
| INTRODUCTION
Ovarian cancer (OC) is one of the leading causes of death of women in the world (Álvarez Pérez et al., 2005) , it occupies the sixth cause, and the first for gynecological cancers (Arias, Celso, & Inmaculada, 2013) . In 2015, around 255,660 confirmed cases were diagnosed.
According to Globocan projections for 2020, around 282,741 new cases will be diagnosed worldwide with a percentage of mortality around 64%. In Colombia, 1,577 new cases of OC were diagnosed in 2015. By 2020, there will be around 1,820 new cases (Globocan, 2017) .
The current treatment is a combination therapy of cisplatin plus paclitaxel (American Cancer Society, 2016) . The majority of patients are diagnosed at Stages III and IV. These advanced stages have a survival rate at 5 years of <39% of cases for Stage III and <17% for Stage IV (American Cancer Society, 2016) . However, some patients develop natural resistance; 75% presented recurrence at 12 months (Gustavo, 2014) .
Resistance to treatments has been associated with the presence of ascites fluid (Kwon & Shin, 2013) in which tumor cells can be found forming aggregates or "spheroids", which are transported from the tumor to the intraperitoneal and retroperitoneal cavities to colonize tissues such as the colon, bladder, liver, pancreas, and lung (Zhang
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This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes. et al., 2008) . Additionally, this spread has been linked to the ability of the cancer cell to express proteins related to survival, proliferation, invasion, and metastasis (Latifi et al., 2012) . It has been demonstrated that the presence of tumor-initiating stem cells (CD133  + and CD44   +   ) in ascitic fluid possess great plasticity and cellular differentiation capacity, which confers resistance to chemotherapy and radiotherapy (Kryczek et al., 2012) . The expression of CD44 in the tumor cells has been linked to the ability to adhere to mesothelial cells, which allows them to colonize new tissue (Cannistra et al., 1993) . This protein has been postulated as a molecular target for treatment based on its proliferative capacity in highly aggressive malignancies (Zhang et al., 2008) .
During tumor carcinogenesis, the cell develops a genetic program that allows it to make epithelial-mesenchymal (EMT) and mesenchymal-epithelial (MET) transitions (Radisky, 2005) . EMT is characterized by the expression of mesenchymal markers such as vimentin, vitronectin, and N-cadherin among others as well as increasing the expression of extracellular matrix compounds like collagen IV and fibronectin; at the same time, there is a decrease in epithelial cell markers such as E-cadherin, occludin, claudin, and cytokeratin, these changes have been associated with poor prognosis, recurrence, and chemoresistance presented by the disease (Turley, Veiseh, Radisky, & Bissell, 2008) . The MET and the EMT induce phenotypic variability in ovarian tumor. Expression of claudin-7 and epithelial phenotype EpCAM have been found concomitant with expressions of vimentin and the N-cadherin mesenchymal phenotype in the same sample (Dunfield, Shepherd, & Nachtigal, 2002; Strauss et al., 2011) .
The study of the cells present in the ovarian tumor has used different methodologies for isolation and "in vitro" cultivation (Dunfield et al., 2002; Geng et al., 2011) . Several methods for the primary culture of OC cells in both the ascitic fluid and solid tumor have been described in the literature, but due to the large cell heterogeneity, it has not been possible to standardize a method that allows the cultivation of these cells. Some authors have reported mechanical and enzymatic methods for disintegration or planting of tumor explants in a direct way in the culture box. For ascitic fluid, methodologies such as separation by density gradients or direct sowing cultivation media have been used (Dunfield et al., 2002; Ho, Chang, Hsiao, Chien, & Shih, 2012) . The objective of the study was to optimize isolation and establishment of a primary cell culture of ascitic liquid and solid tumor, and subsequent characterization with EpCAM, E-cadherin for epithelial phenotype and N-cadherin/vimentin for the mesenchymal phenotype. (100 U/ml penicillin and 100 µg/ml streptomycin), and 25 ml of ascitic fluid was recollected. Then, the samples were sent to the genetics laboratory at the Fundación Universitaria de Ciencias de la Salud, and were processed within 2 hr. Tumor tissue was separated into two fragments: one for immunohistochemical analysis and another fragment for cell culture. Samples were transported according to the rules for biological substances transportation.
| MATERIALS AND METHODS

| Isolation of solid tumor
For isolation of cells from the solid tumor, the tumor fragments received were fragmented into segments of approximately 3 mm 3 and subjected to three cell separation processes: two enzymatic processes and one mechanical. The enzymes used were Dispase II and trypsin-EDTA (ethylenediaminetetraacetic acid).
| Enzymatic and mechanical disaggregation
For the two methods of disaggregation: the tumor fragment was washed several times with PBS 1× until most of the blood was removed.
Then, it was cut into pieces of approximately 3 mm 3 and was washed three times with PBS 1×. For the enzymatic method, fragments were placed in a beaker with 3 ml of trypsin-EDTA (Gibco) at 0.25% to 1× or Dispase II by Life Technologies ® (1.4 U/ml) for 15 min with magnetic stirring. For the mechanical disaggregation, the fragments were placed in a beaker with 3 ml of PBS 1×, magnetic stirrer at 1,300 rpm and magnetic rod gauge 10 mM at 37°C for 45 min (depending on the tumor material available). The resulting solution of the two methods was transferred to 15 ml tubes, and the culture Dulbecco's modified Eagle medium (DMEM) medium was added, centrifuged at 1,000 rpm for 5 min and the supernatant was removed.
The cell pellets obtained from the methodologies were resuspended and deposited in T25 culture box with 3 ml of different culture media supplemented with 10% of fetal bovine serum (FBS) and incubated at 37°C with 5% CO 2 .
| Isolation of ascitic fluid
The specimen was collected in sterile conditions in 15 ml tubes. Five milliliters of ascitic fluid were put in 15 ml tubes, 7 ml of red blood cell lysis solution (155 mM sodium bicarbonate, 10 mM ammonium chloride, and 0.1 mM EDTA, pH 7.4) were added and it was incubated for 15 min at 37°C. Then it was centrifuged at 1,000 rpm for 5 min, and the supernatant was removed (three steps were performed to remove most of the red blood cells). The pellet was resuspended and deposited in a T25 culture box where 3 ml of different media supplemented with SFB to 10% were added, and then it was incubated at 37°C with 5% CO 2 .
| Optimization of the culture medium
For each analyzed tumor, after it was disaggregated by enzymatic processes and mechanical process, the obtained cells were seeded in three culture media to optimize conditions. GUTIÉRREZ-CASTAÑEDA ET AL.
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The first was the DMEM (Life Technologies) medium supplemented with 10% of SFB (Gibco ® ). The second medium used was DMEM/F12 (Life Technologies) supplemented with 10% of SFB, which provides additional components such as putrescine, thymidine, hypoxanthine, zinc, and sodium pyruvate, allowing stability in cell growth. The third medium used was DMEM/Glutamax (Life Technologies) supplemented with 10% of SFB and Glutamax, it presents high glucose contents and contains no sodium pyruvate. All cells were seeded in the same conditions to ensure the reproducibility of the results and to facilitate cell growth comparison in every medium.
| Immunofluorescence protocol
The cells were seeded on slides in Petri boxes with culture medium DMEM/F12, for 12 hr to allow adhesion of the cells at 37°C with 5% of CO 2 . Then, the culture medium was withdrawn, they were washed with PBS 1 × 3 times, and the cells were fixed with paraformaldehyde at 2%
for 30 min at 37°C in a humid chamber. They were washed with PBS 1 × 3 times and traces of paraformaldehyde were inactivated with 600 µl of ammonium chloride (NH 4 Cl) 50 mM for 5 min and washed with PBS 1 × 3 times for 5 min. For cell permeabilization, Saponin G% was added for 10 min. Experiments where cell membrane proteins were determined were not permeabilized.
Subsequently they were washed with PBS 1× for 5 min and were blocked with SFB 10% with PBX 1× for 20 min. Primary antibodies staining was performed for 1 hr at 37°C in a humid chamber. The cells isolated from ascites fluid use different methodologies due to the presence of red blood cells, white blood cells, proteins, enzymes, and different types of cells (Ho et al., 2012; Plancarte, Guillén, Guajardo, & Mayer, 2004) . One of the interests in studying cells in ascitic fluid is because the presence of cancer stem cells has been reported, which have been linked to chemoresistance in patients (Ferrandina et al., 2008) . For this reason, this study conducted optimization to obtain the primary culture of these cells, the use of red blood cell lysis solution allowed the elimination of the same, and there was evidence of further proliferation in comparison with the direct seeding in culture boxes. This was compared with what was reported by Ho et al. (2012) who performed centrifugation of the liquid at 1,500 rpm for 5 min and then direct sowing with DMEM/F12 medium, supplemented with 10% SFB, EGF, FGF b1 and compared it with planting in medium M199 supplemented with SFB 10%, hydrocortisone, and FBS, where they obtained 85% confluence (Ho et al., 2012) . In this study only the elimination of red blood cells permitted the establishment of the primary crop obtaining confluence between 60% and 80% at 6 days of the initial planting.
To obtain the primary cultures, different media were used for each of the conditions of disaggregation to compare which growth medium was optimal for this cell type. Vang et al. (2013) used the medium DMEM with SFB and antibiotic, for cultivation of cell lines (SKOV3, IGROV 1, and 8 OVCAR). Similarly, Geng et al. (2011) report the use of this culture medium for the culture of the cell line A431.
The average DMEM supplemented with 10% of SFB managed to get cell growth, with a low proliferative rate in comparison to the other means used.
The DMEM/F12 medium has been used by different authors such as Quirk et al. (1997) , who used the DMEM/F12 medium but with addition of different supplements such as transferrin, insulin, hydrocortisone, and the factor of epidermal growth for a confluence adcites fluid, presented heterogeneity in terms of markers presence related to mesenchymal and epithelial phenotype.
